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(57) ABSTRACT

For simpler production of a waterproof, decorated wall,
ceiling or floor panel with improved quality, the invention
proposes a process involving the following steps: provision
of a panel-shaped carrier and a non-woven fabric, applica-
tion of an adhesive to one surface of the carrier or to a
surface of the non-woven fabric, lamination of the non-
woven fabric by means of the applied adhesive to the surface
of the carrier, impregnation of the non-woven fabric with a
liquid means, hardening of the impregnating agent, appli-
cation of a sealing layer as a liquid composition and hard-
ening of the sealing layer and/or application of a top layer as
a liquid composition and hardening of the top layer.

22 Claims, No Drawings



US 9,434,206 B2

1

METHOD FOR PRODUCING A DECORATED
WALL, CEILING OR FLOOR PANEL

REFERENCE TO RELATED APPLICATIONS

This application is a U.S. national stage application of
International Patent Application No. PCT/EP2012/064791,
filed Jul. 27, 2012, and claims the benefit of German
Application No. 102011080300.9, filed Aug. 2, 2011, the
entire disclosures of which are incorporated herein by ref-
erence.

FIELD OF THE INVENTION

The invention relates to a method for producing a deco-
rated wall, ceiling or floor panel as well as wall, ceiling or
floor panels produced according to this method.

BACKGROUND

Such decorated panels are known per se. They typically
consist of a carrier or core made of a solid material, such as
a wood material, which on at least one side is provided with
a decorative layer and a top layer as well as possibly with
further layers, such as a wearing layer, interposed between
the decorative and the top layers. The decorative layer
normally is a printed paper impregnated with an aminoplas-
tic resin. The decorative layer and the remaining layers are
usually made of aminoplastic resin, too.

Herein aminoplastic resins are understood to include
amino resins or amide resins which can be cured to
melamine resins based duroplastics.

These panels are often not suited for use in wet rooms,
such as bath rooms, showers etc., because particularly the
decorative layer is modified by penetrating moisture, such as
by swelling. Thus, there is a need for a generic panel with
an improved stability against moisture.

EP-2248665 A1l discloses planks with an improved resis-
tance against moisture. They comprise a core made of a
thermoplastic material and a decorative layer attached to the
surface of the core as well as a protective layer. The
decorative layer is a printed paper impregnated with an
aminoplastic resin and the protective layer is a so-called
overlay paper which is impregnated with aminoplast resin,
too, and can include wear-resistant particles. Alternatively
the decor can be printed directly onto the thermoplastic core
or onto a thermoplastic foil without the use of a paper. The
decorative paper or foil is adhered to the thermoplastic core
by means of an adhesive.

However, the production of such a decorative panel is
labour-intensive because it is required to produce and to
stockpile the impregnated decorative paper and the overlay
paper separately. The same applies to the possibly used
printed thermoplastic foil which, moreover, is relative
expensive.

SUMMARY OF THE INVENTION

Thus, it is an object of the invention to provide a method
by which a watertight decorated wall, ceiling or floor panel
can be produced substantially easier and more cost-effective
and with an improved quality.

This object is achieved by a method according to the main
claim.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Indeed, it was found that a non-woven fabric adhered onto
the core can be impregnated even in this state. Herein, by
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selecting the impregnation agent the non-woven fabric can
be impregnated completely and, thus, be protected entirely
against the influence of moisture.

Many plate-shaped materials to be used in the interior
construction are suited as the core. These include plastics,
particularly thermoplastic, elastomeric or duroplastic mate-
rials, paper, cardboard as well as plates made of minerals
such as natural and synthetic stone slabs, concrete slabs,
gypsum fibre boards, so-called WPC-panels (made of a
mixture of plastics and wood) as well as plates made of
natural raw materials such as cork and wood. Even plates
made of biomass such as straw, maize straw, bamboo,
leaves, algae extracts, hemp, oil palm fibres, can be used.
Moreover, recycled materials from the abovementioned
materials can be used.

The carrier plate material—according to the desired
physical properties of the finished panel—can be compact
dense or can comprise more or less cavities, for example, it
can be foamed or comprise cavities the size of which
corresponds to the magnitude of the panel dimensions. Even
laminate structures configured of a plurality of the above-
mentioned materials can be used, such as gypsum board or
wood-plastics laminate panels.

Preferred panel materials are thermoplastics such as poly-
vinyl chloride, polyolefines (such as polyethylene (PE),
polypropylene (PP)), polyamides (PA), polyurethanes (PU),
polystyrene (PS), acrylonitrile butadiene styrene (ABS),
polymethyl methacrylate (PMME), polycarbonate (PC),
polyethylene terephthalate (PET), polyether ether ketone
(PEEK) or mixtures or copolymerizates thereof.

The plastic materials can include common fillers, such as
calcium carbonate (chalk), aluminum oxide, silicagel, quartz
powder, wood flour, gypsum. In addition they can be
coloured in a known way.

Moreover, the plastic materials can include plasticizers in
order to influence the strength of the product in a desired
way. In addition, further additives such as photostabilizers
can be included.

These thermoplastic materials also offer the advantage
that the products produced therefrom can be recycled very
easily. Moreover, recycled materials from other sources can
be used. This offers the possibility of a reduction of the
production costs.

The non-woven fabric used according to the invention
preferably consists of cellulose. Other non-woven fabrics,
for example those made of synthetic fibres, such as poly-
amide or polyester, can also be used. Appropriate non-
woven fabrics have an area density of =10 to =200 g per
square meter and a pore volume of =10 to <60%. Preferred
are cellulose-based non-woven fabrics, particularly papers.

In contrast to the widely spread technique the non-woven
fabric used according to the invention is not impregnated.
Thus, it exhibits its full flexibility and is not damaged when
exerted to bending loads.

Particularly preferred the non-woven fabric is a paper, in
particular a so-called print base paper. This kind of papers
are commercially available and, for example, are used for
the production of printed decorative papers. They can be
coloured. According to the invention an already printed
decorative paper can also be used. The area density of these
papers is appropriately in the range of =20 to =150 g per
square meter.

The adhesives used according to the invention preferably
are physically and chemically curing adhesives, particularly
on the base of polyurethanes. Particularly preferred are
reactive hot melt adhesives. They are applied to a first
surface of the carrier or to a surface of the non-woven fabric
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in the molten state at temperatures of, for example, =110 to
=200° C., preferably up to 130° C. Immediately after the
application the non-woven fabric is laid onto the first surface
of the carrier, wherein the bonding of the non-woven fabric
with the carrier is obtained by cooling down and solidifying
the hot melt adhesive. Herein, for guiding and flattening
purposes the non-woven fabric can be pressed onto the
carrier surface by a laminating roller, such as a rubber
calendar roll. Suitable hot melt adhesives include polyure-
thanes. This kind of reactive hot melt adhesives are dis-
closed, for example, in EP 777695 B2. Basically reaction
adhesives including two components can be used, too,
however, herein the handling is more elaborate since the
period from blending to laminating and also the temperature
have to be maintained constantly. Even simple hot melt
adhesives (hotmelts) can be used. Moreover, cold setting
one, two or multi-component adhesives as well as dispersion
adhesives (PVA glue) or cold glues are appropriate, which
can be compressed and used, respectively, even up to a
temperature of 80° Celsius.

The adhesive is applied onto the surface of the carrier, for
example, by means of a preferably heated applicator roll.
When using a thermoplastic carrier it has to be ensured that
the carrier will not to be heated such an extend that it will
be softened. As soon as possible after application of the
adhesive the non-woven fabric (for example decorative
paper or print base paper) is laid onto the hot melt adhesive
layer. When using a reactive hot melt adhesive (RAPIDEX
NP2075LT, H.B. Fuller Deutschland GmbH, Nienburg) the
appropriate temperature of the adhesive was 120° C. and the
area density was 55 g per square meter.

Alternatively the hot melt adhesive can be applied onto a
surface of the non-woven fabric. Basically this can also be
done by means of an applicator roll if the non-woven fabric
is supported in this process, for example, by means of a
roller. However, in this case the molten hot melt adhesive
preferably is sprayed onto the non-woven fabric by means of
a nozzle system.

This method enables a larger throughput compared to the
roller coating onto the carrier. Appropriate temperatures of
the hot melt adhesive within the nozzle system are in the
range between =120 and =200° C., particularly between
2120 and =150° C. This method basically also allows to coat
the first surface of the carrier with a hot melt adhesive before
the non-woven fabric is laminated.

The amount of the hot melt adhesive and the process
parameters such as temperature, throughput, period from
application to lamination have preferably to be selected such
that the non-woven fabric will not be soaked with the liquid
hot melt adhesive. Preferably the pores of the non-woven
fabric should remain open and not be filled by the hot melt
adhesive.

After laminating the non-woven fabric (paper) onto the
surface of the carrier this composite material can be stored
as an intermediate product over any time period.

If the non-woven fabric used does not yet comprise a
décor, such as a print base paper, now a decor can be printed
onto the exposed surface. To this end known print methods
can be used such as gravure printing, offset-printing, letter-
press printing, ink jet printing, laser printing, digital print-
ing, transfer printing, both in the form of a sheet and a rotary
printing process. The printing can be monochrome or multi-
coloured. It has been found that the surface of the carrier
laminated with the non-woven fabric is much better suited
for printing than the surface of the carrier itself. Particularly
the adherence of the print ink is improved.
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In the next process step the non-woven fabric is impreg-
nated with a liquid agent. The impregnation agent preferably
consists of one component. Agents comprising two compo-
nents which are applied successively onto the non-woven
fabric are also useful. Herein, at first the fiber structure of the
non-woven fabric is wetted with one component without to
be fully impregnated. Subsequently the second component is
applied, whereby both constituents are blended such that
hardening by cross-linking occurs. The components of the
system can also be blended together before the application
step. Preferably this system is radiation sensitive such that
the cross-linking can be accelerated by electromagnetic
radiation, such as UV radiation, IR radiation, NIR radiation
(near infrared) or electron beams. Thermosetting impregna-
tion agents are useful, too.

If instead of a not yet printed non-woven fabric a non-
woven fabric already provided with a desired decor is used,
it can at least partially be impregnated before it is laminated
onto the carrier plate.

A preferred class of impregnation agents adapted to be
cross-linked by radiation includes unsaturated polyester and
epoxy acrylates as well as appropriate photoinitiators known
per se.

The application of the impregnation agent and its com-
ponents, respectively, is implemented, for example, by
spraying, dosing rollers or pouring and levelling out. The
application weight is determined based on the kind of the
layer of the non-woven fabric, particularly its pore volume.
Preferably an amount sufficient for a complete impregnation
of the layer of the non-woven fabric will be applied.

The application and incorporation of the impregnation
agent is preferably done with the aid of a roller to the surface
of which a layer of an elastomer or rubber having a shore
hardness (A) of 220 to =40, preferably =30, is provided and
which is about =20 to =100 mm wider than the plate which
is to be processed and to be provided with the non-woven
fabric. This roller can dose the impregnation agent by itself
or can be disposed downstream of another application
means. This roller is biased with such a pressure that it it
deforms slightly at the edges of the plate in the direction
toward the lateral edge of the plate and the non-woven
fabric. This results in a deeper impregnation of the non-
woven fabric at the edges whereby the water resistance of
the product from the edges is improved.

If an impregnation agent adapted to be cross-linked by
UV radiation is selected now an irradiation step using
radiation of a suited wavelength is implemented. This irra-
diation step can be implemented at room temperature or at
a slightly increased temperature of, for example, up to 60°
C. Accordingly an impregnation agent adapted to be cross-
linked by electron beams is exposed to an electron beam.

Cross-linking and curing of the impregnation agent results
in the formation of an extremely strong decoration layer on
the carrier. A person skilled in the art surprisingly observed
that the impregnation agent impregnates the layer of the
non-woven fabric adhered with one surface to the carrier to
such a sufficient degree as is the case, when the separated
decorative paper is impregnated even if the free surface is
already printed. Obviously the printing ink does not repre-
sent any barrier to the impregnation agent.

As a wearing layer a composition is applied which
preferably is compatible with the cured impregnation agent,
i.e. it easily adheres at the impregnated decorative layer.
Herein a system consisting of two components adapted to be
cross-linked by radiation can be used, too. One-component
systems are preferred.
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Constituents which increase the abrasion resistance are
incorporated into the wearing layer. Here particles of hard
anorganic solids are contemplated such as aluminum oxide
(corundum), silica (quartz), boron carbide, glass beads and
the like. The Mohs scale of these materials should be at least
6. Their particle size is dimensioned such that it does not
exceed the thickness of the wearing layer. Appropriate
particle sizes are between =20 and <200 pm. In the case of
systems adapted to be cross-linked by radiation, of course,
an irradiation with UV radiation of an appropriate wave-
length and electron beams, respectively, has to be imple-
mented.

In order to incorporate the abovementioned hard particles
they can be added to the composition intended for the
production of the wearing layer before it is applied onto the
impregnated layer of the non-woven fabric. Alternatively it
is possible to apply a liquid composition without particles
and to apply the latter subsequently, such as by spreading,
such that it sinks into the layer.

A preferred one-component system for the production of
the wearing layer includes epoxy acrylates and photoinitia-
tors as components adapted to be cross-linked as well as
corundum as an abrasion inhibiting solid additive.

Preferably the wearing layer is applied in at least two
partial layers in which the addition amount of hard particles
can be different. The first lower wearing layer, for example,
is provided with larger particles and a second upper partial
layer is provided with smaller particles, possibly even in a
smaller amount. By doing so it can be avoided that indi-
vidual particles protrude from the surface of the upper
partial layer.

In addition a top layer can be coated onto the wearing
layer, such as to improve the appearance of the finished
product. This top layer, too, can consist of a composition
adapted to be cross-linked by radiation. In this case, too, an
irradiation with UV light of an appropriate wavelength is
implemented. The top layer preferably has a thickness of 5
to 50 um and preferably includes no particles for increasing
the abrasion resistance.

The composition for the production of the top layer
preferably includes polyester acrylate, epoxy acrylate and at
least one photoinitiator.

By means of a textured surface, such as by means of a
texture roller or an embossed sheet, the top layer can be
provided with a surface texture to provide a certain depth
and roughness for the surface. It is also possible to match
this structure with the details of the decor in order to give the
impression of a natural material such as wood.

It can be preferable that the layers of the compositions
adapted to be cross-linked by radiation in the individual
process stages are not irradiated so long that they completely
cure. In this case after application of the last layer or after
embossing the top layer a final irradiation process for
completely curing is implemented.

According to the intended use of the product either the
wearing layer or the top layer can be omitted. Thus, for
example, with respect to panels intended to be applied to
walls or ceilings a wearing layer can be dispensable since in
this case only low mechanical loads are expected. Likewise,
the top layer can be omitted, if only the wearing resistance
and not the appearance is of concern.

As an alternative to the usage of compositions adapted to
be cured by radiation compositions can be used for the
impregnation of the adhered non-woven fabric, the wearing
layer and the top layer in which the cross-linking and curing
can be implemented by heating and under pressure, if
necessary. However, it has been proved advantageous to
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respectively use the same type of compositions for all three
layers—adapted to be cross-linked either by radiation or by
heating.

The process steps described above for producing the
decorated wall, ceiling or floor panels according to the
invention can be performed efficiently using large dimen-
sions of, for example, 1x3 meters, or even in a continuous
operation, if the carrier plate can be provided continuously.
Normally, however, the thus produced plates are mounted in
smaller sizes as panels or planks such that the large dimen-
sions have to be cut. A step for cutting the large dimensions
can basically be inserted at an arbitrary stage of the process.
Preferably it is implemented after the lamination and before
the impregnation of the non-woven fabric or after the
finishing of the product. If the product is cut before the
impregnation step the side surface of the partial plates can be
sealed watertightly, for example by use of the impregnation
liquid, simultaneously with or independent from the appli-
cation of the impregnation liquid and/or the wearing and top
layers, which results in panels that are adapted to be pro-
cessed like ceramic tiles. After the cutting step appropriate
coupling systems can be attached, if necessary. If an
unprinted print base paper has been laminated onto the
carrier, the cutting step can be implemented subsequently
and the individual panels or planks can each be printed with
different patterns, whereby a high flexibility of the produc-
tion process is achieved. Moreover, in computer-controlled
print processes without a fixed print form, such as ink jet or
laser printing, different patterns can be produced easily in a
simple way, whereby the impression of natural materials is
achieved.

The second surface of the carrier, i.e. the surface of the
carrier opposite to the surface treated by the process of the
invention, basically can be processed into a decorative
surface using the same process. In many cases in the
mounted state only one decorative surface is visible. How-
ever, in order to ensure the flatness of the product under
varying temperature and moisture conditions a so-called
counter tension element can be attached to the second
surface of the carrier. This counter tension element can also
be produced according to the process of the invention,
wherein the decor can be omitted and a simpler non-woven
fabric and cheaper compositions for the impregnation can be
used. Then a plate is obtained which is watertight at the
second surface, too. To this end it may be sufficient to
dispense with the lamination of a non-woven fabric and to
solely apply an appropriate composition, such as an impreg-
nation agent or top layer composition. The counter tension
element preferably can be applied before or subsequent to
the lamination of the first surface and before the cutting of
the plate into smaller sizes.

By use of the process according to the invention decora-
tive wall, ceiling and floor panels with an excellent quality
can be produced in a much simpler way than according to
the prior art. By means of the lamination with use of an
adhesive the adherence of the decorative layer and the
overlying layers to the carrier can be adjusted independently
from the kind of the carrier and the compositions of the
impregnation. Thus previously observed problems of the
adherence of aminoplastic resins on polymeric plastic mate-
rials such as PVC are overcome.

However, a person skilled in the art of course is aware that
the invention can be realised with use of an adhesive in the
temperature range of =60 to =110° C. Herein preferably
polyurethane-based adhesives are used to which according
to the application materials with low melting point, prefer-
ably resins, are added. Another alternative includes adhe-
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sives made of a composition of polymers, waxes, oils,
resins, stabilizers and plasticizers.

The invention is explained in detail with reference to the
following examplary embodiment.

A plate made of soft PVC of 1x3 m is coated with a
reactive hot melt adhesive (55 g per square meter) in a roll
coating system by means of an applicator roll heated to 120°
C. As soon as possible a print base paper is laid onto the yet
liquid adhesive and pressed by means of a rubber calendar
roll and a counter pressure roll. After a cooling step the
image of a wood veneer is printed onto the surface within a
four-colour printing machine. In this state the plate can be
stored for any period as a semi-finished product.

Now the plate is cut into planks with the size 25x60 cm
and by means of a rubberised roll, the upper layer of which
comprises a shore (A) hardness of =230 and which is slightly
wider than the planks, an UV curing impregnation agent
comprising polyester acrylate and epoxy acrylate is applied
with an area density of 25 g/m* and irradiated with UV
radiation.

Subsequently a UV curing composition including an
amount of about 20% by weight corundum (average particle
size 25 um) is applied to an area density of 30 g/m? by means
of'aroll and is slightly gelatinized by means of UV radiation,
i.e. partially cured. This process is repeated once.

Finally a top layer made of an UV curing varnish com-
prising polyester acrylate and epoxy acrylate is applied to an
area density of 7 g/m>.

The entire laminated structure now is again irradiated
with UV radiation until a sufficient curing degree is
achieved.

As a result planks are obtained which after sealing the
lateral edges and the bottom surface are completely water-
tight.

The invention claimed is:

1. Method for producing a decorated wall, ceiling or floor

panel, comprising the steps of:

a) providing a plate-shaped carrier and a non-woven
fabric;

b) applying an adhesive to a surface of the carrier or a
surface of the non-woven fabric;

¢) laminating the non-woven fabric by means of the
applied adhesive to the surface of the carrier;

d) impregnating the non-woven fabric with an impregna-
tion agent, wherein the impregnating is performed by a
rubber roller which has a shore (A) hardness of 20 to 40
and the rubber roller protrudes from the carrier in the
direction of the roller axis by at least 20 mm; and

e) curing the impregnation agent;

wherein the carrier is a plastic carrier and the non-woven
fabric is a print base paper; and

printing a décor onto the paper between steps c) and d).

2. Method according to claim 1, comprising the further

process steps:

f) applying a wearing layer and curing the wearing layer;
and/or

g) applying a top layer and curing the top layer.

3. Method according to claim 1, characterized in that the

non-woven fabric is a decorative paper.

4. Method according to claim 1, characterized in that the

adhesive is a hot melt adhesive.

5. Method according to claim 4, characterized in that the

hot melt adhesive is a reactive hot melt adhesive.

6. Method according to claim 1, characterized in that the

impregnation agent, the composition for producing the
wearing layer and/or the composition for producing the top
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layer comprise components are adapted to be cross-linked
by radiation and each curing step is implemented by means
of electromagnetic radiation.

7. Method according to claim 1, characterized in that the
impregnation agent consists of at least two components and
impregnating step (d) comprises successively impregnating
the two components into the non-woven fabric.

8. Method according to claim 1, characterized in that at
least one of the compositions for the impregnation agent, the
wearing layer or the top layer includes at least a polyester
acrylate, an epoxy acrylate and a photoinitiator.

9. Method according to claim 1, characterized in that the
composition for producing the wearing layer includes par-
ticles of a solid with a Mohs hardness of at least 6.

10. Method according to claim 1, characterized in that the
impregnation agent, the composition for producing the
wearing layer and/or the composition for producing the top
layer include components adapted to be cross-linked by heat
and the curing step is implemented by heating.

11. Method according to claim 1, characterized in that the
carrier is cut between steps ¢) and d), and the carrier is sealed
watertightly at lateral surfaces.

12. Decorated wall, ceiling or floor panel produced by a
method according to claim 1.

13. Method according to claim 2, characterized in that the
impregnation agent, the composition for producing the
wearing layer and/or the composition for producing the top
layer comprise components adapted to be cross-linked by
radiation and each curing step is implemented by means of
electromagnetic radiation.

14. Method according to claim 2, characterized in that the
impregnation agent consists of at least two components and
impregnating step (d) comprises successively impregnating
the two components into the non-woven fabric.

15. Method according to claim 2, characterized in that at
least one of the compositions for the impregnation agent, the
wearing layer or the top layer includes at least a polyester
acrylate, an epoxy acrylate and a photoinitiator.

16. Method according to claim 1, characterized in that the
composition for producing the wearing layer includes par-
ticles of a solid with a Mohs hardness of at least 6.

17. Method according to claim 2, characterized in that the
impregnation agent, the composition for producing the
wearing layer and/or the composition for producing the top
layer comprise components adapted to be cross-linked by
radiation and each curing step is implemented by means of
electromagnetic radiation;

the impregnation agent consists of at least two compo-

nents and impregnating step (d) comprises successively
impregnating the two components into the non-woven
fabric;

at least one of the compositions for the impregnation

agent, the wearing layer or the top layer includes at
least a polyester acrylate, an epoxy acrylate and a
photoinitiator.

18. Method according to claim 15, characterized in that
the composition for producing the wearing layer includes
particles of a solid with a Mohs hardness of at least 6.

19. Method according to claim 1 wherein the rubber roller
protrudes from the carrier in the direction of the roller axis
by between 20 mm and 100 mm.

20. Method according to claim 1, characterized in that the
impregnation agent consists of at least two components
which are blended together before step (d) impregnating into
the non-woven fabric.
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21. Method according to claim 2, characterized in that the
impregnation agent consists of at least two components
which are blended together before step (d) impregnating into
the non-woven fabric.

22. Method according to claim 2, characterized in that the
impregnation agent, the composition for producing the
wearing layer and/or the composition for producing the top
layer comprise components adapted to be cross-linked by
radiation and each curing step is implemented by means of
electromagnetic radiation;

the impregnation agent consists of at least two compo-

nents which are blended together before step (d)
impregnating into the non-woven fabric

at least one of the compositions for the impregnation

agent, the wearing layer or the top layer includes at
least a polyester acrylate, an epoxy acrylate and a
photoinitiator.

10

15

10



